Summary. Circulating levels of LH and androstenedione were measured in 4 groups of 30 cockerels from 3 to 26 weeks of age. Each group was submitted to a different programme of artificial lighting, either a long (16 h) photoperiod, a short (8 h) photoperiod, an increasing (8 h to 16 h) photoperiod or a night-interruption regimen. Measurements were also made of the numbers of spermatozoa ejaculated on a daily basis between 22 and 24 weeks of age, and these data were then compared with data on the hormone levels in plasma.
Introduction.
There is considerable variation in the level of adult sperm production between cockerels of the same breed, hatched and reared together under standardised, carefully controlled conditions (de Reviers and Williams, 1981) . Between-animal variation has been shown from hatching for testicular weight, numbers of germ cells and Sertoli cell precursors (de Reviers, 1971) . The (Brown et al., 1975 Androstenedione was measured by a double antibody radioimmunoassay after extraction with hexane (Merck) using an antiserum raised in a rabbit against androstenedione-1101:hemisuccinyl-BSA which showed a 7 p. 100 cross-reaction with testosterone, 0.2 p. 100 with dehydroepiandrosterone and less than 0.1 p. 100 with 5 0 1:-dihydrotestosterone, 5p-dihydrotestosterone, Soc-androstan-3p, 17p-diol, 3p-hydroxy-5«-androstane-17one, 3«-hydroxy-5«-androstane-17one, 17«-hydroxyandrost-4en-3one, androstanedione, 11!3-hydroxyandrost-4ene-3one, oestrone, oestradiol-17p, and progesterone. This antiserum was used at a final dilution of1 : 6 000, and the level of zero binding was 60-65 p. 100. Standard concentrations ranged from 12.5 to 1 000 pg, and Relationships between number of spermatozoa ejaculated and other hormonal parameters ( fig. 3 ). -The following data were calculated from the individual hormone profiles for each group of good or bad spermatozoa producers found in each ejaculation period as described above :
1) The mean age at the pre-pubertal increase in plasma LH levels.
2) The mean duration of the pre-pubertal LH plateau (defined in the first paragraph of Results).
3) The mean age at the pre-pubertal increase in plasma androstenedione levels.
Plasma LH tended to increase uniformly at around 13.5 weeks of age in these cockerels although there was a tendency to a later increase in the poor birds of group 2 (8 h light) which was not, however, significant when compared to the best birds, irrespective of the collection period.
A significant difference (P < 0.05) in the duration of the pre-pubertal LH plateau was found between group 2 and two other groups, 3 (8-16 h light) and 4 (divided photoperiod), but only in the case of birds ranked according to the Monday collection. More importantly, no significant differences were found between good and bad cockerels according to photoperiod or collection period.
With respect to the mean age at the pre-pubertal increase in plasma androstenedione levels, it was observed that this was greater in group 2 animals than in animals of other groups but only significantly so in the groups of birds chosen from the Monday collection rank order (P < 0.05). As in the case of the two other parameters considered above, no significant differences could be detected between good and bad cockerels within a photoperiodic treatment or a collection period.
Discussion.
The changes in the mean levels of plasma LH in the group 1 cockerels confirm previous reports in the literature (Sharp, 1975 ; Culbert et al., 1977 ; Wilson and de Reviers, 1979) . The mean levels of plasma androstenedione reported by the second of these authors differ from the present data in that lower levels were found here in immature birds, but this may be attributed to differences in assay technique and population sampling error. High levels of plasma androstenedione were sometimes encoutered in juveniles. The use of different photoperiodic treatments during rearing, together with knowledge of the effects of these light regimens on testicular development and sperm output leads to the following conclusions as to the relationships between hormone levels, testicular development and the photoperiod.
First, it is not the total amount of light per 24 h which governs LH plasma levels and testicular development but its distribution within a 24 h cycle of light and darkness. This is illustrated by the fact that very different changes in mean LH levels during sexual maturation were found in groups 2 and 4 which were both exposed to a total of 8 h light per day but distributed in different ways. Similarly, different testicular growth curves were obtained (de Reviers and Williams, 1981) . The possiLility therefore arises that these photoperiodic responses in the cockerels are mediated by a circadian oscillator mechanism synchronized to the 24th light : dark cycle which is more sensitive to the presence of light at certain phases (de Reviers, 1980) . Thus, the presence of light 15-16 hrs after the subjective « dawn » gives rise to a more rapid pre-pubertal increase in plasma LH and advances testicular development. The system is never completely insensitive in cockerels, however, since testicular development has been described in animals exposed to half an hour of light per day (Nalbandov, 1970) . The notion of a minimum threshold daylength cannot be true of the cockerel, unlike the Japanese quail (Sharp and Follett, 1969 ; Follett and Maung, 1978 
